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Specification 



1. 



The disclosure is objected to because of the following infonnalities: 



2. 



The blanks should be filled in throughout the specification. 



Appropriate correction is required. 



Claim Objections 



1 . Claims 17 and 28 are objected to because of the following informalities: 

2. As to Claim 17, the word "wired" should read as "wire." 

3. As to Claim 28, the content is repetitive of the content of Claim 17. 

4. Appropriate correction is required. 

5. Claims 6 and 36 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
In proper dependent fonn, or rewrite the claim(s) in independent form. 



6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claim 30 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 



Claim Rejections ■ 35 USC §112 
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8. Claim 30 recites the limitation "the adhesive". There Is Insufficient antecedent 
basis for this limitation in the claim. For the purpose of this office action, the Examiner 
with assume that Claim 30 refers back to Claim 29 rather than Claim 28, so that Claim 
30 should read "The apparatus of claim 29. " 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of tills subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

2. Claims 1-2, 5-6, 10, 12-14, 20 and 31-41 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Chan et al. 

As to Claims 1, 5, 14 Chan et al. disclose an apparatus for testing a sample for 
constituents comprising a plurality of electrochemical sensors that are adapted to detect 
a different constituent (Page 8, paragraph 0065, Page 2, paragraph 0018), including 
concentration (Page 15, paragraph 0138), within the sample, a reservoir for containing 
the sample, a plurality of interconnected channels fluidly coupling the reservoir to the 
sensors (Figure 9A, Page 8, paragraph 0070, Page 8, paragraph 0073), and a circuit 
coupled to the sensors to detect the presence of a constituent at each sensor (Page 11, 
paragraph 0096). 
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As to Claims 2 and 35, Chan et al. disclose using a pump to manipulate sample 
flow throughout the micro-channels (Page 11, paragraph 0102). 

As to Claim 10, Chan et al. disclose analytic circuitry for analyzing the 
electrochemical properties of the sensors, a multiplexer, and circuitry for controlling the 
multiplexer to selectively couple the circuitry to the sensors (Page 7, paragraph 0060, 
Page 11, paragraph 0096). 

As to Claims 12 and 13, Chan et al. disclose the analytical circuitry being 
electrically coupled to the working, reference, and counter electrodes (Page 15, 
paragraph 0140, Page 16, paragraph 0159 through Page 17, paragraph 0164) of each 
sensor and is adapted to apply a series of electrical pulses to the cell and measure the 
transient responses through the cell to each of the pulses, and then integrate each 
transient response to a pulse and derive electrical charge Q as a function of the 
magnitude of the corresponding pulse (Page 11, paragraph 0098, Page 15. paragraph 
0142, Page 16, paragraphs 0150, 0156, and 0157). 

As to Claim 20, Chan et al. disclose testing a sample for constituents comprising 
a plurality of electrochemical sensor cells (Page 2, paragraph 0018, Page 17, paragraph 
0163) that are each adapted to detect a different constituent within the sample (Page 8, 
paragraph 0065, Page 2, paragraph 0018), analytic circuitry, a multiplexer, and control 
circuitry for controlling the multiplexer to selectively couple the circuitry to each of the 
sensors (P^ge 7, paragraph 0060, Page 11, paragraph 0096). 

As to Claim 31 , Chan et al. disclose a method for testing a sample for 
constituents comprising providing a plurality of electrochemical sensors (Page 2, 
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paragraph 0018, Page 17, paragraph 0163) that are each adapted to detect a different 
constituent within the sample (Page 8, paragraph 0065, Page 2, paragraph 0018), 
providing a circuit coupled to the sensors to analyze the electrochemical properties of 
the sensors in order to detect the presence of a particular constituent (Page 11, 
paragraph 0096), Introducing a sample into each sensor, and simultaneously analyzing 
the electrical properties of each sensor to detect the presence of at least one 
constituent at each sensor (Page 11, paragraph 0095, Page 17, paragraph 0164). 

As to Claims 32-34 and 36 Chan et al. disclose each sensor comprising a 
working electrode with a coating selected to bind with a particular electro-active 
constituent within a sample (Page 8, paragraph 0065), counter and reference 
electrodes, (Page 15. paragraph 0140, Page 16, paragraph 0159 through Page 17, 
paragraph 0164) and wherein the working electrode of each sensor has a different 
coating that enables the detection of a different constituent at each sensor (Page 2. 
paragraph 0018). as well as providing a resen^olr for containing the sample, and 
providing a plurality of interconnected channels fluidly coupling the reservoir the 
sensors, and whereby each sample In each sensor Is part of the same larger sample 
(Page 8, paragraph 0070). 

As to Claim 37, Chan et al. disclose introducing a different sample to each 
sensor (Page 4, paragraph 0033). 

As tp Claims 38 and 39, Chan et al. disclose simultaneously determining the 
concentrations (Page 15, paragraph 0138) of the constituents in the sample at each 
sensoi-, as well as analyzing each sensor sequentially (Page 1 1 , paragraph 0095). 
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As to Claims 40 and 41 , Chan et al. disclose each sensor comprising a working 
electrode with a coating selected to bind with a particular electro-active constituent 
(Page 8, paragraph 0065), counter and reference electrodes (Page 15, paragraph 0140, 
Page 16, paragraph 0159 through Page 17, paragraph 0164), and wherein detecting a 
constituent in the sample comprises selectively electrically coupling the circuit to the 
working, reference, and counter electrodes of a sensor, applying a series of electrical 
pulses to the cell, and measuring the electrical response by the cell responsive to each 
of the pulses (Page 11, paragraph 0098, Page 15, paragraph 0142, Page 16, 
paragraphs 0150, 0156, and 0157). 

Claim Rejections - 35 USC § 103 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Detennining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at Issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chan et 
al., as applied to Claim 2, in view of Lin et al. 

Chan et al. disclose using a pump to manipulate sample flow throughout the 
micro-channels (Page 1 1 , paragraph 0102). 

Chan et al. do not disclose using a micro-pump. 
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Lin et al. disclose using micro-pumps (46, 48) to assist in the flow of sample from 
a reservoir and towards a mixing channel leading to an electrochemical cell (Figure 2, 
Claim 18, Column 4, lines 15-21). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the testing apparatus as disclosed by Chan et al. by 
using micro-pumps rather than pumps because the apparatus is micro-scale including 
micro-channels. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chan et 
al., as applied to Claim 2, in view of Simpson et al. 

Chan et al. disclose using temperature to determine the identity of a particular 
base in a target nucleic acid (Page 12, paragraph 0109). 

Chan et al. do not disclose using a micro-heater coupled to each sensor. 

Simpson et al. disclose a reactor array with micro-passages with a micro-heater 
disposed on each reactor in order to control the reactions taking place within each 
reactor (Column 5, lines 31-52). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the testing apparatus as disclosed by Chan et al. by 
using micro-heaters because the apparatus is micro-scale and a heating element would 
assist in the detection of target analytes in the sample. 

6. Clajms 7, 15, and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chan et al., as applied to Claims 1 and 20, in view of Olson. 

As to Claims 7 and 27: 
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Chan et al. disclose the electrochemical sensors each comprising an 
electrochemical cell (Page 17, paragraph 0157, Page 17, paragraph 0163) including a 
working electrode with a coating selected to bind with a particular electro-active 
constituent (Page 8, paragraph 0065), counter and reference electrodes (Page 15, 
paragraph 0140, Page 16. paragraph 0159 through Page 17, paragraph 0164), as well 
as adding filters to the device (Page 11, paragraph 0095) and using electrolyte solutions 
in contact with the electrodes (Page 15, paragraph 0139. Page 2, paragraph 0015). 

Chan et al. does not disclose a filter paper that separates the electrodes from 
each other, or the filter paper containing an electrolyte Chan et al. 

Olson discloses an electrochemical cell (Column 1, lines 15-19) with an 
electrolyte supplied to a filter disc, and the filter disc, or porous medium, positioned 
between the counter and sensing electrodes (Column 2, line 61 through Column 3, line 
4). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the electrochemical cell as disclosed by Chan et al. by 
positioning filter paper containing an electrolyte between the electrodes as disclosed by 
Olson because an electrolyte solution would assist in conduction to produce an 
electrical signal, and the filter paper would absorb an electrolyte solution. 

As to Claim 27: 

Chap et al. further discloses each working electrode having a coating so that 
each sensor tests for the same constituent (Page 13, paragraph 0125). 
As to Claim 15: 
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Chan et al. disclose the worthing electrode is adapted to bind with many different 
types of proteins (Page 4, paragraphs 0036 and 0038), 

7. Claims 8 and 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chan et al. and Olson, as applied to Claim 7, in view of Peat et al. and Warren et al. 
As to Claim 8: 

Chan et al. does not disclose the electrochemical cell comprising a glass frit 
between the channels external of the sensor and the electrodes, and a capillary housing 
the other elements of the sensor. 

Peat et al. disclose an electrical sensor module comprising at least one 
electrochemical sensor, with a micro-porous barrier to separate each of the 
electrochemical sensors from the environment of the sensor module (Column 1 , lines 
21-27), where the micro-porous barrier could be a glass frit, which would dislodge any 
fouling material (Column 1 , lines 36-43). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the electrochemical cell as disclosed by Chan et al. and 
Olson by having a glass frit separate the external environment from the electrodes as 
disclosed by Peat et al. because it would dislodge fouling material. 

Warren et al. disclose an electrochemical cell (80) with a cylindrical glass 
housing (82) (Figure 4A. Page 4, paragraph 0035). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the electrochemical cell as disclosed by Chan et al. and 
Olson by having a cylindrical housing as disclosed by Warren et al. contain the 
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elements in the sensor and protect them from interacting with the surrounding 
environments. 

As to Claim 9: 

Chan et al. disclose the one of two electrodes disposed furthest from the channel 
through which sample enters the sensor, and a second electrode disposed closest to 
the channel through which sample enters the sensor, and the reference electrode 
disposed between them (Figures 1 and 2, Page 17, paragraph 0163). 

Chan et al. does not disclose a capillary housing with an opening adjacent the 
working electrode for excess sample to exit the cell. 

Warren et al. further discloses a liquid filling hole (94) that allows for testing and 
drainage of testing solutions from the electrochemical cell (Figure 4A, Page 4, 
paragraph 0035). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the electrochemical cell as disclosed by Chan et al. and 
Olson by having a hole adjacent the working electrode as disclosed by Warren et al. 
because it allows for drainage of a testing solution from the electrochemical cell. 
8. Claims 1 1 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chan et al., as applied to Claims 10 and 20, in view of Cliffel et al. and Marks et al. 

Chan et al. disclose a using a circuit board or chip and a multiplexer (Page 11, 
paragraph ,0096). 

Chan et al. do not disclose circuitry, a multiplexer, and control circuit on a micro- 
circuit chip. 
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Cliffel et al. disclose electrochemically detecting at least one analyte in a sample 
using electrodes in a chamber (Page 2, paragraphs 0018 and 0019), where a micro- 
circuit may be used (Page 11, paragraph 0191), and multiplex reactions may be 
performed on the micro-circuit (Column 7, lines 53-65). 

Marks et al. disclose a micro-circuit system with an array of micro-electrodes for 
performing binding reactions on a sample (Abstract, Column 11, lines 56-64). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the electrochemical sensor as disclosed by Chan et al. by 
using a micro-circuit as disclosed by Cliffel et al. and Marks et al. because the 
electrochemical apparatus disclosed by Chan et al. is micro-scale and contains micro- 
channels. 

9. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chan et 
al. and Olson, as applied to Claim 15, in view of Snow et al. 

Chan et al. disclose a coating disposed on the electrodes for binding with target 
molecules (Page 17, paragraph 0164). 

Chen et al. do not disclose the coating comprising dithiol. 

Snow et al. disclose a chemical sensor that uses dithiol as a coupling agent on a 
thin film that comprises electrodes (Column 6, line 55 through Column 7, line 29). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention vyas made to modify the electrodes disclosed by Chan et al. by providing a 
dithiol coating on the electrodes as disclosed by Snow et al. because it enables the 
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build-up of thiols to form a resistant, multilayered film, in which variations in the 
deposition may be controlled (Column 7, lines 4-19). 

10. Claims 22-25 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Chan et al., Cliffel et al., and Marks et a!., as applied to Claim 21, in view of Olson. 
As to Claim 22: 

Chan et al. disclose the electrochemical sensors each comprising an 
electrochemical cell (Page 17, paragraph 0157, Page 17, paragraph 0163) including a 
working electrode with a coating selected to bind with a particular electro-active 
constituent (Page 8, paragraph 0065), counter and reference electrodes (Page 15, 
paragraph 0140, Page 16, paragraph 0159 through Page 17, paragraph 0164), as well 
as adding filters to the device (Page 11, paragraph 0095) and using electrolyte in 
contact with the electrodes (Page 15, paragraph 0139, Page 2, paragraph 0015). 
Chan et al. does not disclose a filter paper that separates the electrodes from each 
other, or the filter paper containing an electrolyte Chan et al. 

Chan et al. do not disclose a filter paper that separates the electrodes from each 
other, or the filter paper containing an electrolyte Chan et al. 

Olson discloses an electrochemical cell (Column 1, lines 15-19) with an 
electrolyte supplied to a filter disc, and the filter disc, or porous medium, positioned 
between the counter and sensing electrodes (Column 2, line 61 through Column 3, line 

4). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the electrochemical cell as disclosed by Chan et al. by 
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positioning filter paper containing an electrolyte between the electrodes as disclosed by 
Olson because an electrolyte solution would assist in conduction to produce an 
electrical signal, and the filter paper would absorb an electrolyte solution. 
As to Claims 23 and 24: 

Chan et al. disclose the analytical circuitry being electrically coupled to the 
working, reference, and counter electrodes (Page 15, paragraph 0140, Page 16, 
paragraph 0159 through Page 17, paragraph 0164) of each sensor and is adapted to 
apply a series of electrical pulses to the cell and measure the transient responses 
through the cell to each of the pulses, and then integrate each transient response to a 
pulse and derive electrical charge Q as a function of the magnitude of the 
corresponding pulse (Page 11, paragraph 0098, Page 15, paragraph 0142, Page 16, 
paragraphs 0150, 0156, and 0157). 

As to Claim 25: 

Chan et al. disclose detecting the concentration of the constituent in the sample 
(Page 15, paragraph 0138). 

1 1 . Claim 26 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Chan et 
al., Cliffel et al., and Marks et al., as applied to Claim 21, in view of Simpson et al. 

Chan et al. disclose using temperature to determine the identity of a particular 
base in a target nucleic acid (Page 12, paragraph 0109). 

Chap et al. do not disclose using a micro-heater coupled to each sensor. 
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Simpson et al. disclose a reactor array with micro-passages with a micro-heater 
disposed on each reactor in order to control the reactions taking place within each 
reactor (Column 5, lines 31-52). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the testing apparatus as disclosed by Chan et al. by 
using micro-heaters because the apparatus is micro-scale and a heating element would 
assist in the detection of target analytes in the sample. 

12. Claims 17 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chan et al., Olson, and Snow et al., as applied to Claim 16, in view of Bruckenstein 
et al.. Porter et al., and Srinivasan et al. 

Chan et al. disclose the electrodes having one of many possible shapes and 
sizes (Page 7, paragraph 0054 and 0057). 

Chan et al. do not disclose a working electrode comprising a 25 to 100 micron 
diameter, 1 meter long gold wired coiled around a 0.25 to 0.5 millimeter diameter gold 
support wire. 

Bruckenstein et al. disclose using a gold coiled wire for an auxiliary electrode in 
order to have sufficient area to keep the cell resistance low enough to provide the 
necessary current requirements (Column 7, lines 64-68), 

Porter et al. disclose using a gold wire as the working electrode in an 
electrochemical cell (Column 13, lines 53-57). 



Application/Control Number: 1 0/640,985 Page 1 5 

Art Unit: 1753 

Srinivasan et al. disclose adjusting the size and shape of electrodes in order to 
create any cell constant and that varying the current allows for use of the sensor in 
various applications (Page 3, paragraph 0029). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the electrodes as disclosed by Chan by altering the size 
and shape of the electrodes and using a gold wire coil as disclosed by Bruckenstein et 
al., Porter et al., and Srinivasan et al. because the exact size and shape of the 
electrodes used may vary slightly depending on the geometry of the electrochemical cell 
and the exact application in which it Is being used, as long as they are microscale. It 
would also be obvious to provide a support wire for a 1 meter long coil. 
13. Claims 18-19 and 29-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chan et al., Olson, and Snow et al., as applied to Claims 16, 18, 22, 
and 29 In view of Senda et al.. 

Chan et al. disclose the prefen-ed electrodes being gold electrodes (Page 7, 
paragraph 0056). 

Chan et al. do not disclose that the working electrode may be a powdered gold 
bound together by adhesive being a carbon powder and tetraflourethylene adhesive. 

Senda et al. disclose an enzyme electrode made by combining a noble metal, 
such as gold, (Column 4, lines 16-31) with graphite powder and a non-polar binder, 
such as Teflon (tetraflourethylene) paste (Column 4, lines 45-51). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the electrodes as disclosed by Chan by using a 
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powdered gold and graphite bounded by polytetraflourethylene as disclosed by Senda 
et al. because of the ease of forming the electrode. 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US 6485690 B1, US 6187164 B1. US 6942771 B1, US 
20020157947 Al . US 5603351 A, US 6123820 A, US 20040043479 Al . US 4874500 A, 
US 6376233 81. US 6716642 81, US 6630359 81. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Allison L. Watts whose telephone number is (571) 272- 
6640. The examiner can nomially be reached on Monday through Friday, 9:00 am to 
5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



ALW 

12/15/2006 
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